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(57) Abstract: A method of producing a cementitious mixture initially comprises thoroughly dry 
mixing the coarsest constituent of the mixture with the finest: this process is repeated until all of the 
sand, rmcrosilica and cement has been added In this manner a very even distribution of the different 
sized particles is achieved, since the voids between adjacent larger particles are filled with smaller 
particles and thus the produced concrete has a high strength. Following the dry mixing, water and 
superplasticiser is added. Less water than is conventionally used is required since the mixture is 
more densely packed. In order to further strengthen the mixture and to greatly enhance its energy 
absorption capacity, reinforcing fibres having different lengths may be added prior to adding the 
water and following mixing of the granular materials. The fibres are added by placing them on 
an apertured surface which is agitated to cause the fibres to fall through the apertures in a random 
orientation. 
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Cementitious Mixtures 

i 

This invention relates to cementitious mixtures and 
more particularly but not solely to fibre-reinforced concrete 
mixtures . 

Concrete is a well known cementitious mixture which has 
5 a wide variety of applications. However, a limitation of 
concrete is that its pore structure, permeability, tensile 
strength and energy-absorption capacity are not always 
optimised, thereby preventing its use as a strengthening 
material , for example in strengthening bridgework. 

10 One of the reasons for this is that the ratio of water 

to cement and aggregate is high. Another reason for this is 
that the voids between adjacent particles of aggregates are 
large and are merely filled with hydrated cement: this 
inherently leads to weakness. 

15 We have now devised a method of producing a 

cementitious product which alleviates the above-mentioned 
problems . 

In accordance with this invention, there is provided a 
method of producing a cementitious mixture comprising adding 
20 granular materials having a range of particle sizes to a mixing 
' vessel and thoroughly mixing the materials prior to adding 
water. 

We have found that by thoroughly mixing the granular 
materials prior to adding water that a very even distribution 
25 of the different sized particles is achieved. Thus, the voids 
between adjacent larger particles are filled with smaller 
particles thereby avoiding the above-mentioned problems. Less 
water is required since the mixture is more densely" packed. 

Preferably the granular materials having the finest and 
30 coarsest particle sizes are initially added to the mixing 
vessel and thoroughly mixed, preferably for at least 2 minutes. 

Preferably the granular material having the next 
coarsest particle size is then added to the aforementioned 
mixture and mixed, preferably for at least 2 minutes. 
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Preferably the granular material having the next finest 
particle is then added to the aforementioned mixture and mixed, 
preferably for at least 2 minutes. 

The processes of adding the next coarsest then the next 
5 finest is repeated until all of the granular materials have 
been added. 

In order to further strengthen the mixture and to 
greatly enhance its energy absorption capacity, reinforcing 
fibres are preferably added to the mixing vessel prior to 
10 adding the water and preferably following mixing of the 
granular materials. 

Preferably fibres having different lengths are added, 
with the shorter fibres preferably being added first. 

Preferably the fibres are mixed with the granular 
15 material following the addition of each different length of 
fibre . 

Preferably the fibres are added by placing them on an 
apertured surface and agitating the surface to cause the fibres 
to fall through the apertures: we have found that this method 

20 separates the fibres and helps to avoid clumping of the fibres 
in the mixture. 

Preferably a plurality of quantities of water are added 
to the mixture, with the mixture being mixed following the 
addition of each quantity. 

25 Preferably the volume of water added with each quantity 

decreases. 

Preferably the mixture is mixed for at least 2 minutes 
following the addition of each quantity. 

Preferably the water contains a plasticiser or 
30 superplasticiser. 

Preferably undiluted plasticiser or superplasticiser is 
added following addition of the water. 

As mentioned hereinbefore, it can be a problem to 
separate strengthening fibres, since the fibres have a tendency 
35 to clump together because of their electrostatic charge. 
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Various methods have been proposed of separating fibres 
but these have all suffered from the disadvantage that they can 
cause the fibres to become airborne with the obvious risk to 
health, 

5 Thus, in accordance with this invention as seen from a 

second aspect/ there is provided a method of separating fibres 
comprising placing the fibres on an apertured surface and 
agitating the surface to cause the fibres to fall through the 
apertures . 

10 Preferably the surface comprises a grid having 

parallel-sided apertures. 

Preferably the grid is selected such that the distance 
between opposite sides of the apertures therein is less than 

■ 

the length of the fibres, the distance between opposite corners 
15 of the grid being greater than the length of the fibres. We 

have found that this helps to ensure random orientation of the 

fibres as they fall through the grid. 

Also in accordance with this invention, there is 

provided a cementitious mixture comprising the following 
20 aggregates as a percentage by weight of the cement content of 

the mixture: 



Particle siz? _% 



<lpm 20 - 30 

9 - 300ym 50 - 60 

25 250 - 600pm 50 - 60 



Preferably the mixture comprises 2.8 - 3,8% of 
superplasticiser by weight of the cement content of the 
mixture . 

Preferably the mixture comprises 50 - 60% reinforcing 
30 fibres by weight of the cement content of the mixture, 
preferably divided as 80 - 85% short fibres and 15 - 20% long 
fibres. 
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» 

Preferably the ratio of water to the total of the 
cement and microsillca in the mixture is 0.13 - 0.23. 

Preferably the mixture comprises 800-900 Jcg/m 3 of 

■ 

cement « 

5 Also in accordance with this invention, there is 

provided a cementitious mixture comprising the following 
aggregates as a percentage of weight of the cement content of 
the mixture: 

Particle size 



10 <lpm 20 - 30 

9 - 300ym 17 - 27 

200 - 1000pm 40 - 50 

1 - 2mm 85 - 95 

Preferably the mixture comprises 6.9 - 7.9% of 
15 superplasticiser by weight of the cement content of the 

* 

mixture . 

Preferably the mixture comprises 58 - 68% reinforcing 
fibres by weight of the cement content of the mixture, 
preferably divided as 20 - 30% long fibres and 70 - 80% short 
20 fibres* 

Preferably the ratio of water to the total of the 
cement and microsilica in the mixture is 0.11 - 0.21. 

Preferably the mixture comprises 700 - 800 kg/m 3 of 

cement . 

25 Embodiments of this invention will now be described by 

way of example only and with reference to the accompanying 
drawings, in which: 

FIGURE 1 is a flow diagram of a method of producing a 
cementitious mixture in accordance with this invention; and 
30 FIGURE 2 is a flow diagram of a method of producing an 

alternative embodiment of cementitious mixture in accordance 
with this invention. 

Referring to Figure 1 of the drawings, in order to 
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15 



produce a cubic metre of concrete, the following constituents 
are provided: 





'■■■•:y/ig.v 




ORDINARY PORTLAND CEMENT 



MICROSILICA (<lpm Particles) 



QUARTZ SAND: 



Particle Size 
9-300 pm 
250-600 \m 
212-1000 \m 
1-2 mm 



WATER 



SUPERPLASTICISER* 



BRASS -COATED STEEL FIBRES 



6mm 
13mm 




855 



214 



470 
470 



188 



28 



390 
78 



WATER/ CEMENT 



WATER/ BINDER (CEMENT & 
MICROSILICA) 



0.22 



0.18 



20 * SODIUM SALTS OF SULPHONATED NAPHTHALENE FORMALDEHYDE 
CONDENSATE AND LIGNOSULPHONIC ACID 



Initially, the coarsest constituent (250 - 600ym sand) 
is mixed with the finest (microsilica) for at least 2 minutes, 
checking that the microsilica powder is uniformly distributed. 
25 Following this, the next coarsest constituent (9 - 

300pm sand) is added and mixed for at least 2 minutes until 
uniformly distributed. 

Following this, the next finest constituent (cement) is 
added and mixed for at least 2 minutes until, uniformly 
30 distributed. 

Following this, 25% of the shorter fibres (6mm) are 
placed in a coarse sieve having an aperture size of 5mm x 5mm. 
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The sieve is then agitated to cause the fibres to fall into the 
mixture. It will be appreciated that the fibres are too long 
to fall through the sieve without disorientation and thus helps 
to ensure a random orientation of the fibres in the mixture. 
5 The use of a sieve also helps to separate the fibres , thereby 
avoiding clumping in the mixture. 

The fibres are then mixed with the mixture for at least 
2 minutes before the next 25% of the fibres are added and 
mixed. This process is then repeated until all of the short 
10 fibres have been added. 

Next/ the longest fibres (13mm) are added in a similar 
stepwise manner using a 12mm sieve. 

Now that all of the dry constituents are thoroughly 
mixed, the water and superplasticiser are carefully added by 
15 initially mixing two-thirds of the superplasticiser with all 
of the water: the remaining one-third of the superplasticiser 
is set aside. 

One half of the water/superplasticiser mixture is then 
added to the mixed dry constituents and mixed for 2-3 
20 minutes. 

Following this, half of the remaining 

« 

water/superplasticiser mixture is added and mixed for 2-3 
minutes prior to adding a further half of the remaining 
mixture/ which again is mixed for 2-3 minutes. 
25 Finally/ all of the remaining water/plasticiser mixture 

is added and mixed for a least 2 minutes and in any event long 
enough to ensure that all of the dry constituents have been 
mixed. 

The remaining one-third of the superplasticiser is then 
30 added and mixed for approximately 3 minutes. The concrete is 
then cast once the superplasticiser has thoroughly been mixed 
in. Note that the concrete should be cast within 15 minutes of 
adding any superplasticiser to the mixture, in order to ensure 
its optimum workability. 
35 The concrete is then cured for 28 days at 20°C. 
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Alternatively, a faster curing can be achieved by raising the 
temperature from 20°C to 90 °C over 24 hours and keeping the 
temperature at 90°C for 7 days prior to lowering the 
temperature from 90°C to 20°C over 24 hours. 
5 The water/binder ratio of the mixture is very low 

(0,18) due to the presence of microsilica and fine sands in 
place of the coarse aggregates that are commonly used. However, 
the lack of water does not affect the workability owing to the 
fine nature of the aggregates are used. 

10 The absence of coarse particles reduces the porosity 

and heterogeneity of the concrete and thus the concrete is much 
stronger, owing to the lack of sources of local stress.. 

The fibres help to maximise the strength and ductility 
of the concrete. The long fibres (13mm) provide increased 

15 ductility, a greater pull-out strength and bridge larger 
cracks. A disadvantage of long fibres is that they have an 
adverse effect on workability. However, the shorter fibres 
(6mm) provide for a higher tensile strength during the early 
stages of loading and a more homogeneous mix owing to the fact 

20 that they are easier to mix. Thus, it will be appreciated that 
a compromise of long and short fibres is used. 

Referring to Figure 2 of the drawings, in an 
alternative embodiment, two coarse sands and one fine sand is 
used in the ratios of 1:2:3 in addition to the microsilica and 

25 fibres. Thus, in order to produce a cubic metre of concrete, 
the following constituents are provided: 






ORDINARY PORTLAND CEMENT 



MICROSILICA (<lpm Particles) 



744 



178 
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QUARTZ SAND: 



Particle Size 
9-300 \m 
250-600 \m 
212-1000 pm 
1-2 mm 



WATER 



SUPERPLAST I C I SER* 



BRASS-COATED STEEL FIBRES: 



166 

335 
672 



149 



55 




WATER/ CEMENT 



WATER/BINDER (CEMENT & 
MICROS 1LICA) 



0.20 



0.16 



15 * SODIUM SALTS OF SULPHONATED NAPHTHALENE FORMALDEHYDE 
CONDENSATE AND LIGNOSULPHONIC ACID 



■ 

Again the concrete is mixed by mixing the dry 
constituents in a specified order before addition of the water 
and superplasticiser. 

20 In order to maximise the density of the mix, the 

coarsest constituent is initially mixed with the finest, 
following which the next coarsest is added and mixed prior to 
adding the next finest: this process is repeated until all of 
the sand, microsilica and cement has been added, 

25 The strength of the concrete is such that strips or 

beams of the concrete can be used to strengthen damaged 
concrete beams, for example on bridges and other structures. 
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* 

Claims 

1. A method of producing a cementitious mixture comprising 
adding granular materials having a range of particle sizes to 
a mixing vessel and thoroughly mixing the materials prior to 

5 adding water . 

2, A method as claimed in claim 1, in which the granular 
materials having the finest and coarsest particle sizes are 
initially added to the mixing vessel and thoroughly mixed to 
produce a first mixture. 

10 3. A method as claimed in claim 2, in which the first 

mixture is mixed for at least 2 minutes. 

4. A method as claimed in claims 2 or 3, in which the 
granular material having the next coarsest particle size is 
then added to the first mixture and mixed to produce a second 

15 mixture. 

5. A method as claimed in claim 4, in which the second 
mixture is mixed for at least 2 minutes. 

6. A method as claimed in claims 4 or 5, in which the 
granular material having the next finest particle is then added 

20 to the aforementioned mixture and mixed to produce a third 
mixture . 

7. A method as claimed in claim 6, in which the third 
mixture is mixed for at least 2 minutes. 

8. A method as claimed in claims 6 or 7, in which the 
25 processes of adding the next coarsest then the next finest is 

* 

repeated until all of the granular materials have been added. 
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9. A method as claimed in any preceding claim, in which 
reinforcing fibres are added to the mixing vessel prior to 
adding said water, 

10. A method as claimed in claim 9, in which said 
5 reinforcing fibres are added to the mixing vessel following 

mixing of the granular materials* 

11- A method as claimed in claims 9 or 10, in which fibres 
having different lengths are added. 

12. A method as claimed in claim 11, in which the shorter 
10 fibres are added first. 

13. A method as claimed in claims 11 or 12, in which the 
fibres are mixed with the granular material following the 
addition of each different length of fibre. 

14. A method as claimed in any of claims 9 to 13, in which 
15 the fibres are added by placing them on an apertured surface 

and agitating the surface to cause the fibres to fall through 
the apertures. 

15. A method as claimed in any preceding claim, in which 
the water is added to the mixture in a plurality of quantities, 

20 the mixture being mixed following the addition of each quantity 
of water. 

16. A method as claimed in claim 15, in which the volume of 
water added with each quantity decreases. 

17. A method as claimed in claims 15 or 16, in which the 
25 mixture is mixed for at least 2 minutes following the addition 

of each quantity of water. 

18. A method as claimed in any preceding claim, in which 
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the water contains a plasticiser or superplasticiser. 

19. A method as claimed in any preceding claim, in which 
undiluted plasticiser or superplasticiser is added following 
addition of the water. 

5 20. A method of separating fibres comprising placing the 
fibres on an apertured surface and agitating the surface to 
cause the fibres to fall through the apertures. 

21. A method as claimed in claim 20, in which the fibres 
are placed on a grid having parallel-sided apertures. 

10 22. A method as claimed in claim 21, in which the grid is 
selected such that the distance between opposite sides of the 
apertures therein is less than the length of the fibres, the 
distance between opposite corners of the grid being greater 
than the length of the fibres. 

15 23. A cementitious mixture comprising the following 
aggregates as a percentage by weight of the cement content of 
the mixture: 



Particle size % 



<lpm 20 - 30 

20 9 - 300jjm 50 - 60 

250 - 600pm 50 - 60 



24. A cementitious mixture as claimed in claim 23, in which 
the mixture comprises 2.8 - 3.8% of superplasticiser by weight 
of the cement content of the mixture. 



25 25. A cementitious mixture as claimed in claims 23 or 24, 
in which the mixture comprises 50 - 60% reinforcing fibres by 
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weight of the cement content of the mixture. 



26. A cementitious mixture as claimed in claim 23, in which 
the reinforcing fibres comprise 80 - 85% short fibres and 15 - 
20% long fibres. 



5 27. A cementitious mixture as claimed in any of claims 23 
to 26, in which the ratio of water to the total of the cement 
and microsilica in the mixture is 0.13 - 0.23. 

28. A cementitious mixture as claimed in any of claims 23 
to 27, in which the mixture comprises 800-900 kg/m 3 of cement. 

10 29. A cementitious mixture comprising the following 
aggregates as a percentage of weight of the cement content of 
the mixture: 

Particle size _% 



<lpm 20 - 30 

15 9 - 300ym 17 - 27 

200 - lOOOiom 40 - 50 

1 - 2mm 85 - 95 



30. A cementitious mixture as claimed in claim 29, in which 
the mixture comprises 6.9 - 7.9% of superplasticiser by weight 
20 of the cement content of the mixture. 



31. A cementitious mixture as claimed in claims 29 or 30, 
in which the mixture comprises 58 - 68% reinforcing fibres by 
weight of the cement content of the mixture. 

32. A cementitious mixture as claimed in claim 31, in which 
25 the reinforcing fibres comprise 20 - 30% long fibres and 70 - 
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80% short fibres. 

33. A cementitious mixture as claimed in any of claims 29 
to 32 , in which the ratio of water to the total of the cement 
and microsilica in the mixture is 0.11 - 0.21. 

5 34. A cementitious mixture as claimed in any of claims 29 
to 33, in which the mixture comprises 700 - 800 kg/m 3 of 
cement . 
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ADD 470kg OF 250-600um SAND 
ADD 214kg OF MICROSILICA 
MDC FOR >2 MINUTES 



ADD 470kg OF 9-300^m SAND 
MIX FOR>2 MINUTES 



ADD 855kg OF CEMENT 
MIX FOR >2 MINUTES 



ADD 97.5kg OF SHORT FIBRES (6mm) 
MIX FOR >2 MINUTES 



REPEAT PREVIOUS STEP 3 TIMES 



ADD 19.5kg OF LONG FIBRES (13mm) 
MKFOR>2 MINUTES 



REPEAT PREVIOUS STEP 3 TIMES 



MIX 18.7kg OF SUFERPLASTTCISER 
WITH 188 LITRES OF WATER 



ADD % OF THE WATER/ 
SUFERPLASTTCISER MIXTURE 
MIX FOR 2-3 MINUTES 



ADD Yi OF THE REMAINING WATER / 
SUPERPLASTTCISER MIXTURE 
MIX FOR 2-3 MINUTES 



ADD Yz OF THE REMAINING WATER / 
SUPERPLASTTCISER MIXTURE 
MK FOR 2-3 MINUTES 



ADD THE REMAINING WATER / 
SUFERPLASTTCISER MIXTURE 

MIX FOR >2 MINUTES 



ADD 9.3kg OF SUPERPLAST1CISE 
MK FOR APPROX 3 MINUTES 



Figure 



CAST CONCRETE 
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ADD 672kg OF 1-7. mm SAND 
ADD 178kg OF MICROSHICA 
MIX FOR >2 MINUTES 



ADD 335kg OF 212-lQOOjim SAND 
MIX FOR >2 MINUTES 



ADD 744kg OF CEMENT 
MIX FOR >2 MINUTES 



ADD 166kg OF 9-300 urn SAND 
MIX FOR >2 MINUTES 



ADD 87.75kg OF SHORT FIBRES (6mm) 
MIX FOR >2 MINUTES 



REPEAT PREVIOUS STEP 3 TIMES 



ADD 29.25kg OF LONG FIBRES ( 1 3mm) 
MIX FOR >2 MINUTES 



REPEAT PREVIOUS STEP 3 TIMES 



MDC 36.7kg OF SUFERPLASTICISER 
WITH 149 LURES OF WATER 



ADD Vt OF THE WATER f 
SUFERPLASTICISER MIXTURE 
MIX FOR 2-3 MINUTES 



ADD % OF THE REMAINING WATER / 
SUFERPLASTICISER MIXTURE 
MIX FOR 2-3 MINUTES 



ADD Va OF THE REMAINING WATER/ 
SUPERPLASTTCISER MIXTURE 
MIX FOR 2-3 MINUTES 



ADD THE REMAINING WATER / 
SUFERPLASTICISER MIXTURE 
MIX FOR >2 MINUTES 



ADD 183kg OF SUPERPLASTTCISER 
MDC FOR APPROX 3 MINUTES 



Figure 2 



CAST CONCRETE 



21/05 2004 FRI 14:45 FAX HOWREY SIMON ARNOLD WHITE 



6)018/056 



INTERNATIONAL SEARCH REPORT 




AppileAilon Mo 

h PCT-/GB 02/01774 



a. classification of sub jkct watts* n _ 0 , y _ rt 

IPC 7 C04B40/00 B28C5/00 B07B1/00 



to frjernsjjonaj Patent CtesstncePon (IPO) or to pom nanonal ctasaiflcBlion and IPC 
B. FIELDS SEARCHED _ 



MMmum documeniaKen aaarotted (dasatseation systo/n feaowod by daufiinesJlon symbol) 

IPC 7 C04B B28C B28B B01F B07B 



OoeurnoniaUon «*erch«d other wan rntnimum dooimantauon to me etfent thai «udh document* are hcJuoed minefields eeajchtd 



Electronic data base coneuiked durtig mo InlofnailDnal search (name of data too end. where pmdleaL eearori terms used) 

UPI Data, PAJ. EPO-Internal 



C. DOCUMENTS CONSIDERED TO 88 RELEVANT 



Category' 



CSaUoaofdooumoni wfth imfcaUon, am em appropriate, of the letevani 



DATABASE WPI 
Week 199428 

Dervrent Publications Ltd., London, GB; 
AN 1994-233119 
XP002218442 

& SU 1 813 760 A (TASHK RAIL EN6 INST) 
abstract 

DE 196 43 367 A (BAUSTOFFWERK KUEHN GMBH 
;WITEGA ANGEWANDTE WERKSTOFF FO (DE)) 
16 April 1998 (1998-04-16) 
claim 11 

EP 1 008 568 A (MAXIT HOLDING GMBH) 
14 June 2000 (2000-06-14) 
claim 9 



Relevant to daim No. 



1.2 



1,2,15, 
IB 



1.2 



PiflfhardoomiBntearo osteotome oonOnuaDon or box (X 



ID 



Patent fonriy members an» usted In annex 



• Special categories of cited documents : 



•A* document daflnhg ihm general state of the art which te not 
oonatderad to be of particular retevanco 

*E* carter document but published on or after the tntanettonaJ 
nmgdaie 

V doawrwtf umcft may throw doubts on pr*"ty cWmt»)or 
Which is oled to aafaMaii me ptiMcatfoa eale ol another 
citation or other special reason (aa spccfted) 

•O" documoninuentng toan ocaJOiscfocuTv, u»», exniwionof 



■P* docunwmpubtuned prtoriotha Warn fifingdaiebul 
later man the priority data etsJrned 



T later document pu&istiod after tHa International Sing data 
or prtorty dais and not m cnnfijt* w»i tni apptaUonbut 
clod to unoenTtand the prlndpto or theory vndenyhBUie 

Invention 

"X* document of partfcuar refevanos; th* dalmed Invention 
cannot pa ooafitdafad novel or cannot be considered lo 
Srvoa^an invents etep amen tne d bo u menl st lafcen atooe 

•Y* docgmorji of particular retavaoes; the dalmed Invention 
cannot be considered lo Involve an Inverts' o step when the 
document b combined with oom or mom other euchdocv- 
mom*. such conabtnaflon beta© obvtooa to a person attDed 
to the art 

"A" oocumBrrt member of the aame potent tamOy 



Dale of the actual compteOon of in* kriernationaJ seen* 



28 October 2002 



Name and mating address ot me ISA 

European Palenl Office, PA 5810 Patenilaan 2 

NL-2£dOHVR$3wQk 

Tel. (+31-70) 940-2D40, T*. 31 651 epo nU 

Fate (431-70) W-3016 



Dale ot mailing o< the fctemaftona) eesrch rapon 

08/11/2002 



Authorized officer 



Daeleman, P 



N)im K3TA3A/2M) (BMondahwl) (JUV 1903) 



page 1 of 2 



RECEIVED TIME MAY. 21. 8:54AM 



21/05 2004 FRI 14:46 FAX HOWREY SIMON ARNOLD WHITE 



©019/056 



INTERNATIONAL SEARCH REPORT 



0(ConltmtftUon) DOCUMENTS COKS*OEflEO TO BE RELEVANT 



inUm^^al Application No 

PCT/GB 02/01774 





camon or document, wlm IfuSceDoo.whe'e appropriate, e»u»e retewil p—p 


I Retevani to claim No. j 


X 


DATABASE WPI 

WeeK 199227 

riomiftnt Pnhl i cat" 1 nn ^ 1 trf 1 nnrfnn RR • 
u vi wcif u ruui iwai iuiij liu. , i.ujiuuii, qo, 

AN 1992-223359 
XP002218443 

& JP 04 149057 A (KUB0TA CORP) 


1.9 


X 


US 3 633 743 A (GOODING RONALD WILLIAM ET 
AL) 11 January 1972 (1972-01-11) 

column 1 line 35—49 

WW! Willi 1 4 y 1 1 llw 


20,21 


X 


FR 2 771 406 A (B0UYGUES SA) 
28 May 1999 (1999-05-28) 
claims 1,3 


23-25,27 


A,P 


FR 2 801 049 A (CIMENTS D 0B0URG SA) 
18 May 2001 (2001-05-18) 
claims 


23-34 I 


A.P 


W0 02 16281 A (M0ERSCH 0OERG ; LAFARGE SA 
(FR); CASABONNE MAS0NNAVE JEAN MI CHE (FR) 
28 February 2002 (2002-02-28) 

claims 


23-34 


A 


DE 36 27 812 C ( BERGWERKSVERBAND GMBH) 
27 August 1987 (1987-08-27) 
claim 1 


14,20,21 


A 


DE 22 47 242 A (AKZ0 GMBH) 
28 March 1974 (1974-03-28) 
claim 1 


20 1 

i 


A 


WO 90 13524 A (AALB0RG PORTLAND CEMENT) 

15 November 1990 (1990-11-15) 
page 5, line 15-32 
page 7, line 23-29 

page 49, line 1-12; claims 1,15,22,26 


1 


A 


US 6 080 234 A (TARGE JEAN-PIERRE ET AL) 
27 June 2000 (2000-06-27) 
claim 15 ' 


23-34 


A 


DATABASE WPI 
Week 199205 

Derwent Publications Ltd., London, GB; 

AN 1992-039163 
XP002218444 

& SU 1 629 285 A (KAMEN I SILIKATY AS) 
abstract 




A 


US 3 490 585 A (GOODING RONALD WILLIAM ET 
AL) 20 January 1970 (1970-01-20) 





page 2 of 2 



RECEIVED TIME MAY. 21. 8:54AM 



21/05 2004 FRI 14:46 FAX HOWREY SIMON ARNOLD WHITE 



@020/056 



INTERNATIONAL SEARCH REPORT 

WortnaUon on iwt«nt family member* 



PCT/6B 02/01774 



Patent document 




PuMieailon 




Patant family 


Publication 


dted In search report 




date 




memborfs) 

• • 


Gate 


SU 1813760 


A 


07-0S-1993 


SU 


1813760 Al 


07-05-1993 


DE 19643367 


A 


16-04-1998 


DE 


19643367 Al 


16-04-1998 


EP 1008508 


A 




np 


1QR^77?A Al 


i 5-06-?oon 

j.o uo cuuy 






pp 


innftRfiR ai 


14-0S-?00n 










00*071 A 


13—06-7000 

iw UW^CvWW 


JP 4149057 


A 


22-05-1992 


NONE 






IIC ^AM7A1 
Uo wwww/**w 




1 1-01-1972 


CH 


490898 A 


Ira W** W 






DE 


1923230 Al 


05-02-1970 








FR 


2009860 Al 

CaWWarWWW A 


13-02-1970 








SB 


1265803 A 


08-03-1972 

ww ww ar r ■>» 








Nl 
hi* 


6906953 A 

wwwVwwV r\ 


11-11-1969 


FR Z7714UO 


A 


9ft— HR— 1QQQ 


PR 

r l\ 


7771406 Al 


26-05-1999 






AT 


?1 Aft AO T 


15-03-2002 

AW WW 4a W W4bp 








All 


7S0R71 R? 


01-08-2002 








All 




16-06-1999 








RP 


QR1AQOR A 


03-10-2000 

ww iv feWwV 








CA 


2312033 Al 


10-06-1999 

AW WW 










1283169 T 


07-02-2001 








cz 

w*. 


20001851 A3 

W WW A Uw A #>W 


14-11-2001 

m~ mm fcww* 








DE 


69804134 Dl 


H-O4-2002 








DK 


1034148 T3 


17-06-2002 








EP 


1034148 Al 


13-09-2000 








ES 


2172938 T3 


01-10-2002 








WO 


9928267 Al 


10-06-1999 








JP 

w r 


11*46255 A 


14-09-1999 

* ■ WW ■VsrWW 








N7 


50A723 A 

few n 


28-08-2002 








PI 
r l. 


340645 Al 


12-02-2001 

«Vfe W ft. frVUA 








PT 

r i 


1034148 T 


31-07-2002 

WA Vr bVVb 








TR 


200002094 T2 


22-01-2001 








ZA 


9810862 A 


01-06-1999 


— — 

FR 2801049 


A 


18-05-2001 


FR 


2801049 Al 


•\ r% Af AAA4 

18-05-2001 






AU 


1867201 A 


30-05-2001 








AU 


2014101 A 


30-05-2001 








EP 


1232128 Al 


21-08-2002 








EP 


1248751 Al 


16-10-2002 1 








WO 


0136345 Al 


25-05-2001 








■ ■ mm. 

uo 


0136343 Al 


25-05-2001 


W0 0216281 


A 


28-02-2002 


FR 


2813074 Al 


_— A AAA A 

22-02-2002 






AU 


8415001 A 

\J~ £ W W W A •» 


04-03*2002 








WO 


0216281 Al 


28-02-2002 


0E 3627812 


c 

w 


27-08-1987 

mm» » ■ W # 


DE 


3627812 CI 


27-08-1987 

* 


DE 2247242 


A 


28-03-1974 


DE 


2247242 Al 


28-03-1974 


U0 9013524 


A 


15-11-1990 


AU 


5654290 A 


29-11-1990 








WO 


9013524 Al 


15-11-1990 


US 6080234 


A 


27-06-2000 


FR 


2729658 Al 


26-07-1996 








CA 


2212959 Al 


01-08-1996 








EP 


0805788 Al 


12-11-1997 



tarn (p*UM bm) (J»V 1MB) 



page 1 of 2 



RECEIVED TIME MAY. 21. 8:54AM 



21/05 2004 FRI 14:48 FAX HOWREY SIMON ARNOLD WHITE 



0021/056 



INTERNATIONAL SEARCH REPORT 

mfenmruart on patent family m e mber* 



» 



buam^jial Application No" 

PCT/6B 02/01774 



Patent document 
cited In ward) report 


Publication 
dBte 




Patent (unity 
memt>er(«) 


Publication | 
• ■■ dote I 


US 6080234 


A 




WO 

JP 


9622953 Al 
10512842 T 


01-08-1996 
08-12-1998 | 


SU 1629285 


A 


23-02-1991 


SU 


1629285 Al 


23-02-1991 


US 3490585 


A 


20-01-1970 


DE 
GB 


1558919 Al 
1181363 A 


18-06-1970 
18-02-1970 



Pom PCTASA/210 (pttaltimay rnn) (My 189Z) 



page 2 of 2 



RECEIVED TIME MAY. 21. 8:54AM 



